Two-step impact of Amphotericin B (AmB) on lipid membranes: ESR experiment and computer simulations.
In this study, the electron spin resonance (ESR) method was used to examine the effect of Amphotericin B (AmB) molecules on the fluidity of model membranes made of dipalmitoylphosphatidylcholine (DPPC). The changes occurring under increased AmB concentrations in the spectroscopic parameters of spin probes placed in liposomes were determined. Three probes were used, penetrating the membrane at different depths which allowed the changes in its fluidity to be found in the transverse section. A computer model of the surface layer of membrane, with AmB admixture, was developed and subjected to computer simulation. The effect of changing concentration of the admixture on the binding energy in the system of dipoles representing the surface of the membrane was examined. The ESR studies showed that the process of accumulation of AmB molecules in the membrane has two stages, marked by local maxima in the ESR spectra. The first appears for concentrations of ca. 0.25-0.5% and the second appears for ca. 2.5-3% AmB of its molar ratio to DPPC. The computer simulations permitted reconstructing the two-stage mechanism of interaction between the molecules and the membrane. They demonstrated that, at low concentrations, the AmB molecules position themselves flat on the membrane surface. After the threshold concentration is exceeded, they re-orientate to a vertical position. This process leads to the perforation of the membrane.